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Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescence element having high color 
purity and light emitting efficiency by constituting an electron transport layer of at least one kind of 

compound having a fluorescence maximum of a specific short wave length, and containing at least one 
kind of compound of a benzothioxantene derivative group and an azabenzothioxantene derivative 
group by a specific rate. 

SOLUTION: An electron transport layer is composed of a compound expressed by formulas I to III 
having a fluorescence maximum of a wave length shorter than 500 nm, and contains one land of a 
benzothioxantene derivative group expressed by formula IV and an azabenzothioxantene derivative 
group expressed by formula V by 0. 1 to 10 wt.%. In the formula I, E?to R 6 are H an alkyl group, 
halogen, an allyl group, an aralkyl group or the like, and X is expressed by formulas la, lb and Ic, and 
in the formulas la, lb and Ic, ArHo A^represent an aromatic hydrocarbon ring radical and an aromatic 
heterocyclic group. In formula m, aAo Ar 10 are the same as Arho Ar 5 . In formula IV R to R are 
H, halogen, a cyano group, a nitro group, a hydroxyl group or the like. In formula V, R toR are the 
same as R 9 to R 13 . 
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i^xcmmtc z<o&mm* Bwuffltzw* 

;kM"7xy) . Jif';en-;K #yr-y y»>OT 
xa> ? U SSiPK&Srift: J: WfciiS i fc 

2 £ J»« £ fc "Cft S . Hfc . «H8ft^4HW)^ 

« 1 ifcOTffiSMH^IOT 1/CIW2 smr & £ fc 
t>T3& (AppI. Phys. Lett., 60 m, 2711K, 1992 

SiK* ff»Ut, 5-1000nm. jffi 

L<I4 10 -SOOmn ^MTCcfcV^fct 
»=fii2»iffltli;H-T'tiJ:^. Ht±gER&ffi2 

[ 0 0 5 0 ] 2 WJifcttjBUIBW 4 j&TOt 6ii 

@2^^»<7)iErL?±A»^<. &A£*i*:IE?L 
SrJWs J: <»S«i k W# fcTfc 
I. *<ofctf>fcti, ^yfttfry^/i^'hS^ *T 

Tgfc LxiQwxtcomz^-f&mwwt u\ 

[00 5 1] i^J: d&JE?LttaMffli: LTfct 0tt 
tf, 1,1-t'* (4-x-p- hyjUTSSyx-fr) 
A^*y^«03»HSBe7 5 y^~ 7 h a^L^S 
ft^TS^fl:^ <1fflBB59-l94393*£«) , 4.4'- 
t'X |> <l-*-7f-;U) -N- 7x-;U7 = /] t'7i- 
;UTfWSft & 2 i£U:« 3 2&7 5 y 2 IfiLtO 

¥5 - 234681^16) . M7x-/l^y*><«I* 



#1^4,923,774 . N,N'- y7i^H,N'-a 
(3^f^7x^) t'7 x -;U-4 M'-y'rS V ^50^= 
»y'7$y (*ffil^SS4.764.625 ^) , a. a, 
fl'.a'-fb^^f^- «, ce'-t'X (4-x-p- hU^ 
7S/7x-;l/) -p- =fyl/y (»¥3 -259084#^ 
?B> . ft?£frtlX&mKz-4fflfo%hV7 x~)lsT 
(^Ba¥4-129271^?fi) , turyl^EC 

175395^&fB ) s xf - P yglT 3 S«r 5 y jlz. v 
h^ateLfc^KV'TSV (W4 -264189^ 

-290851^8) . f-^7xy^T'^#^3MTSy^ 
^'yhtr^L^^cO (»¥4 -304466^ffi) , X 
^-A'-x hM^#^ h U T 5 y <ff HiHM -308688-^- 
^) , <y^7x-A^ft-&* (#W4»364153# 

Ml) s 7;^^yST'3MT5y^^L^^(0 

BS¥ 5 -25473 #^?g ) , b y T 5 y-fL^J ( 5 
-239455^fg ) , b'X ^'f y ^'/UT 5/h'7x^ 
(#W5 -320634^fS) % N,N,N- b y 7x-^T 5 

y!^s^ (»^6-i972^f§) . 7x;w^l 

m^Wt^^#^^T5y (#B3¥7 -138562^ 

, ^r5/7x=/U7*^yhyyym®*(^BB 

¥ 7 -252474^ffi > . tH? W-ffc^ftr ( 2 - 
311591^8) . i/^yitism (^SI#I^4,950.95 
0 %&®) , is?i-$>Wmfc («§3¥6-490r9 

fg) . ^^yHy-ffc^ft^*«aSWf4 > *L&. ^^^^ 
£»I4. Wrmv>Tt iV^L. «H=JEtTs 2TO 

k LTs ^yh'^;i/^;UAV-;l^>^yx^y (AppI. 
Phys. Lett. , 59^, 2760K. 1991^) Jfj7tX7 
r-fe'y (#BS¥5-31094944m) . iK'J 7 5 K («ffl8 
¥ 5 -310949^-&$B ) . sK 'J t'-;U > y 7 x -^7 S y 
( HiB¥7 - 53953 #^IB) , h'J7x-^75« 
*W&WiH t (!lffl¥4-133065^fli) , h'J7x 
-/UTSyM^^^U-y^T'^Lf^^H 1 (Synt 
hetic Metals, 55-57 ^. 4163K, 1993^) , ^#]^7 
S^MtW^^'JV-h (J. Polyra. Sci., 
Polyra. Chein.Ed. , 21^, 969 K. 1983^) ^CO^^ 

[ 0 0 5 3 ] iE?LlffilU14 (4. J*0HL»5&ftfiS:ffi 

ttm&^imgm^mizx 9 Htria^2±tcmi«-r 

[0054] M5£<7)*^ti. ±£3BFL(ft3SOT^ 1 ® 

xmz£m&2±.i,zwfti. «£ffitTiE?LtftjsyB4S' 

aM y/-^£|i:Lrti. sKy*-iK*- 
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4 y y-mmmiA v * t sEii^mm^r $ # * 

[0055] £2&*iS;<0#£fc{±, ±1^7Ufi&*m 

[0056] IE7L^iM4WJI^ti. 3Iff, 10-300nm 
. #iL<O30M00nin £OJ: 3 fc8f^B8£ 

[0057] #&BHfcfcvvCli. fc3E?LffiS«4 

ffi) > ^-AxbSSSWUhUrS^ (1WF4-30 
868&t&ffl> . tWVfll^ft <ftBW4-32M©* 
4MB) . T^^^^im^^V'T^yl^^ (SBH 
¥4 -220995#&$8) . ?- -N.N- 5^- 

p-hU/ur-yv »3-i 1 1485^ 

t'-l^y (#W4-H5192^fg) . iKUT-UV 
(AppI. Phys. Lett.. 64 ^,1245 H. 1994^#M) ^ 

SOTS31£f»iSi6. 27a-SY-9, 199630 sNSfeSftTV* 

[00 58] Cil^iOd^.. HW^^7rSW8fct"C 
J: <ffiffl3*i&-lfc£ftfc l/CUU ;K/W7 -f u yffc£« 

[0059] rPl-7-ry 

5.10.15.20- Th77x-;^-21H.3H- *;U7>f y 
5.10.15.20- -rh57x-;l/-21H,23H- tf;U7>f y^A 
(ID 

5,10,15,20- rb77x-;U-21H.23H- X)Vy lyffli 



(ID 

5. 10. 15.20- -f - h77 X-/U-21H.23H- ;K^7 -f y®$8 
(M) 

5,10,15.20- rh77x-;U-21H,23H- ^7^^t 

(IV) ;t^K 
5,10,15,20- fN7 (4-h*)J») -21H.23H- #/K7 4 

y 

29H,31H-7?ni/7~y 

ffl (ii) 7^ni/r-y 
» v (ii) 7?msT~y 

1-?y7?vz/T-ytt$sY 
®7?nisT~y 

m (II) 4,4',4",4 , "-rI^Tif-29H,31H- 7^D^ 

r-y 

v 7 r 1 3 h . mm*m 4 1 mmz txmm 

mi£X*> h mW < -y 7 r JB 3 <o W4*%&^ 

7C V D jfefcj; fcTUffrC* & . 
[0060] i(?5J:d(CUT©JfiSit&ffiS^'y7TJl 
30>ISJf«i* 3 MOOm , L < t±10-50nmT' 
**. 

[006 1] JE?UteM4^±fctt«^aiffl53&«ifttt 
[0062] #f»5!fci5ivt. miwisii. 

?Uftayffl4o36rmj=ffi3SUs mfctKwsig^ 

Br|^^^y^^^TO^5te^T'^ 

iWfW^f yl^f^Xiir^Xy 
{±. SOOnraJ; 0«»fiO3fe*ttffir S ft - 1 

yvtt*^y^ymmfo<n>wmk\$, wr* 520 - 

x^«« fei* , tr , SOOnmJ; 0^ 
[0063] *m?\±* ±&V&ft&mfi:'t1& : &&& 

mmttx. h51e-»^( i) , (in. (im-c 
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(iv) ?$l zti& ^w'^^t y r yim&mt/x 
fitaieHSfc* (v) T'^stL&r^yv^^iryT 

>m^ft£K-7*T£. IfiE-K (IV) , (V) 

r [0064) £OJ:3^F«BM5(;i* Mife&^ii 
[006 51 &ffii£<0*&£tt* mfB-jE^ < I ) - <H 

v) , (v) *>&atf3fc*fc£*. sgtififSteJ: 1 ?, us 
ji 5 ^yy-mmtLxii, *y#-# 

[0066] 7£3B®ffi0m&Mt* tmnrffi&ffit 

mmt l zimLxW(ftz&. jwy^t^^xm^tit: 

[0067] ISrPmSM 5 Ctt, St. 500nra^T^ 

m®x'<?>ft?m&*m±$^$>tMz. ut^^v 
swctjBi-r. ^juymfizcommfa. iwvim 

[0068] ^TfSCT5^»ii. fflft, 10-200 n 
iq s ff4L< (330-100 wX'fo%>> 

[oo69] imzRm.mw$t%$)mzmzfa±z 

■£h1f&tlX. H3*»r*D<. tt^ttSJBStfXbfc 

*fflfc LTW 8~b Ha^fy^y 'J yc97^5 
Aigffc, **WT*/-/Vffi$tii (AppI. Phys. Lett., 



55 1489X. 19S9%fl!i) ^-Hl^srrKU ? ! J ^ 
i^f;MPMMA) ^OfflJi&(c#fALJfc3% (AppI. Ph 
ys. Lett. . 61^. 2793K, 1992%) . 7xfybn'J 
ymmk (^¥5-331459^$) . 2-t~7-7^-9,l 
0-N,N'- yyryryf^^yyyM^ (Phys. Sha 
t. Sol. (a). 142 489 W, 1994%) , nM*&ffc 

[0070] m^&A/f6«¥kt an®, 5 -200™ 

. ff* L<(i 10 -lOOnm 

[0071] &ffi7li. l:«^5X(«^AM6 

htmits mmmizimzti&ttwm^zzttf 

mtzmx\ z^zmiz. ttw^<^cM 
MtM. zcomwcMz^ r^s-^A, 

Sit*. 

[0072] M7fc««iW5;*(«m*JB6tf> 

\ixi>£\\ zcoftmmizm^t>tiz>-\t-&mtLx&. 

mmr^yit^ (#M¥6-267658^?g) . 

(M¥6-325871^fg) , fflyv^^ft (WBm- 
325872t^?B) . N-7x^*;WCV-/kg1S*OT- 

V-^m^ (^^8-60145 -^ffll) 

[0073] ^IBJBWlSSJi. 2 -lOOnm , 
t<(^5 -30nnrC£>S. 

[0074] Mffl^ a»t«»ft*> Ofc:, w ttauaauf 
^^A^co^M^tua^mio^^^sois 
%w±'&ttffimmix hkw 

[0075] 121-3(4. 3WRBTffifflSfi*«^flBS 

co-m^-tiicoxh^x. *%Bj(M^s^cotot 

BRSeS*LS*>OT(i=SrV^ Mltf, Hlfctiffl^flBt. 
HP*?, 3£Ml±Wi^7. mT^3OT5, iETL^^ 

*mtow^8m&=p*m&zt t>mzx'*>h. 
[0076] *»BBii, ^nre5W83esw. m-o^ 
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IH-Y7 h y v^^^lC^^l^^UfilC 
[0077] 

mm] mm&intmmzmfxmmmizx 

[00 78] £%M1 

[oo79] fjyz-mm&u • XXB£« 

( I TO) W£OT*£ 120nnJtSLfcfctf3 (S^tV-f 
C07 * h U 7 ^? 7 4 Wh ffiffiX y f-y T'fc/Hvvt 2 

fc. a7-«Ucito», r-bhytui 
mmm^m^/y^tm^x. -mmmmnnzm 

SiSrt<WffiJS3&«2xl0r6Torr (^,7xlO-*Pa) OT 

[0080] JJBSSSrtfcESSfifc* 'J 7*ry#- b 
HAii?tOT^^M7 ? n i/T-y ( H— 1 ) ( &n 
Btiy3M) &JnS*LTI£*£ffofc. E£i£2xlO-6Torr 

<*&.7xlO-*Pa) s ^^«0.1 -0.2nm /WISSS 

[0081] 



<H-1) 




[ 0 0 8 2 ] ifcfc. |inESSl*It:i!SSn3tHE7 5 v ? 
^y#(=Aiifc, OTtc^-t. 4.4'- t'X [N- (1-^-7 
f-/^) -N- 7x-;U7S/] b'7x^ (H-2) ^ 
7 JffcDj»0 9 y 9 t - * -T« LT&£* 
fc. i<^^U7^0fflJK(i. 250 -260 TM>«H"CIH 
8Lfc. E^B^>m^l.7xlO- 6 Torr (#£.3x10-* P 
a) . E^rj^O.3 -0.6nm /^Tl^60ninC9iE7Lf!$x 

[00833 



^3 d=> 



(H-2) 



[0 08 4] mm. ±m^mmzmmtifz^y^ 

^y'J/7h) (h'j7i^i/7>/7h) T/US-*? 
A (E-1 ) <Smfc*afc&480n» ) fc, 3UW<yy 
f-^t^ryS^S* (12) 2HXOTfc^t1H&St3l5fe 
$tf5^'Jl/y (D-1 ) (m#««470nm ) K ;U 

vxvmmw?y?M&t-?-TMmLx 3fm*%m 
^zxmm^i-otz. 

[0085] 
[€15] 



(E-1) 




[0086] 

litis} 




(D-1) 



[0087] ZCO&WftA Mt^tl (E— 1 ) WU7# 
OiSffiUU 180 M90 TCOggffl-CMfllL. (12) 
WU7#iaK(i 240- 250 , CO3£HflT\ ^.'J 
^MilOO -CCWLfc. SS8^BgJK1.8xl0*«To 
rr (^2.4xl0"«Pa) „ ft* Ufc£ft (E-1 ) ttgg&jS 
g£0.2 -0.3nm LT. ^yy^^yf-y-fc 

(12) ^o.6Ss%, ^jvytf i.2mm% N «. 

at , h-fi^ ( E - 1 ) f,zM LX K-r ztuzm 

[0088] Ktav^T, «*&AJfl6<0tmfcLT. 

y yfflz ( E - 2 ) fcfflv vC«?itegJH 5 fc Rftt'tT 

[0089] 
CAS17] 
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(E-2) 



[0090] .l^<7)7;P$-^A<r)8-t HO^fH 

jyymwwwxi&mt 290- iwc<n®m?%m 

Is ^li^^J[g(dl.8xlO- 6 Torr (#72. 4x10" 4 Pa) , 
[009 1]±ia«©M'.y7rJ13. IEM^4, 
[ 0 0 9 2 ] £ i T\ HTF&AJB 6 £ 
yth'-V^;^, R|ffi2OIT0*h74rfctii££ 
^'2xlO-6Torr (^2.7xlO-*Pa) OTfc&Si'CWSlL 

Torr (if$1.3xlO- 3 Pa) , 7^i/«)A«»0.4 
~-0.6nm /^TfTofc, ~V J*bW>WrF 

mm-,\A tit:. 

[ 0 0 9 3 J JSLtOT^i/^A • $g-£&^»>3^ 
i^WSSU<»^m 1 t: . 
[00 94] JSLtcOidfcUT, 2mmX2irunWMXi7) 

[0095] znmwzmin&zmirfafcWMix. 
immzm&iizbzz. iiv?f&mBBit ioocd/ 

39. yM).37fcfct^16^afe$Wta9. 100-10 
00cd/jn*<D3$^IST'X^? H/l^ti3teb6*J&»-3 
fc. 

[0096] ttWEWl 

■3fc* TiSt^f 630nmtatm*:fe^rt6« (DC 

m i ) fcfflufci&tt, mmi trnmizixm^zm 

It:. 

[0097] 
[ftl8] 




[0098] zm^mimi t nm^^m.^ 

[0 0 99] Jt$»2 

iEemaft ( e - i ) ^offcMt, m&ttk&t ix 
*s«= (e-2) tfflv^fliii, mmi 'kmmtixm 

C I E-fe&ffi&flli, x=0.55, y-0.42t^l/>'^-fe 
[0100]HteW2 

DC ^4tc^L^r-f^yyf-^i?-yrWk^ti(4 

0)£0. 8MM%H-7*Ud^(i^Mlh|nl^LT 

mzmitz. 

[oion zmTizKm&zmxmzmnitzt 

5. x-0. 39, y = 0. 3 7»Sfi3fc3fo&*ftfc*L 
fc. 

[01021 

OOnmJ: 9«««<0^»«^H^ ; F«eMSr#t6fc 
[0103] ftot . afc^HBKJiSiraiSffaMfiSTO 

*mm&iixmmi£frit:m(Mitt, m- 

mi} ^mmm^^m^m.<omm<^m 
**it:mmmvhh. 

m*7* itz&&mmmx'h h . 

[03] ^^B^^^^^W^^^S^jS'I^ 




[nm] 



